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Sense of coherence (SoC) has been identified as an important health resource and is 
associated with various health-related outcomes, especially perceived health and mental health. 
SoC has also been found to be relevant in the work context. Our study examined whether job 
resources, such as autonomy or social support, can contribute to the development of SoC. We 
also examined the role of the setting-specific work-related sense of coherence (Work-SoC) as 
well as reciprocal relationships between the three variables. 941 participants from Germany, 
Switzerland and Austria completed our questionnaires at three waves of data collection. 
Structural equation modeling was used to identify the best fitting model and interpret the 
relationships between variables. Our first hypothesis that job resources predict Work-SoC and 
that Work-SoC predicts SoC was confirmed. We also found support for our second hypothesis 
that SoC predicts Work-SoC and that Work-SoC predicts job resources. The indirect effects 
through Work-SoC were only marginally significant in both directions. Our findings illustrate 
complex and multidirectional relationships between the variables. Job resources seem to 
contribute to the strengthening of Work-SoC, which seems to set in motion a gain cycle of 
improved job resources, which again contribute to a higher Work-SoC. Over time, this might 
contribute to strengthening general SoC. However, our findings showed that SoC was highly 
stable over the observed 3-months interval, limiting the effect any other variable could exert on 
it. Future research should further examine the mechanisms and timeframes over which a setting-
specific SoC contributes to the development of overall SoC.  
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In 1979, Aaron Antonovsky presented the concept of salutogenesis as a complement to 
the commonly used pathogenic model. He viewed health as something that is not created by the 
elimination of all relevant risk factors, but rather can be maintained and enhanced by 
strengthening individuals’ resources and in particular their sense of coherence (SoC). SoC 
reflects to what extent individuals experience their life as comprehensible, manageable and 
meaningful and is now considered an important health resource. Numerous studies have 
demonstrated a main, moderating or mediating effect of SoC on health (Eriksson and Lindström, 
2006). Sustaining and building SoC thus presents a promising approach to improving health, and 
salutogenesis has been put forward as a framework to guide health promotion (Antonovsky, 
1996; Eriksson and Lindström, 2008, Mittelmark et al., 2017). Studies have demonstrated that 
SoC can be affected by experiences in different life domains, including work experiences (Feldt 
et al., 2000), albeit predominantly with cross-sectional research designs. Meanwhile, the domain-
specific work-related sense of coherence (Work-SoC) has been specified and has been found to 
be associated with motivational and health-related work outcomes such as work engagement and 
exhaustion (Bauer et al., 2015). With this study we want to conduct the first longitudinal 
investigation of the relationship between job resources, Work-SoC and SoC to help illuminate 
the potential of working conditions to contribute to the strengthening of SoC and the health and 
wellbeing accompanying it.  
 
Sense of Coherence 
Antonovsky defined SoC as “a global orientation that expresses the extent to which one 
has a pervasive, enduring though dynamic feeling of confidence that (1) the stimuli, deriving 
from one’s internal and external environments in the course of living are structured, predictable 
and explicable; (2) the resources are available to one to meet the demands posed by these stimuli; 
and (3) these demands are challenges, worthy of investment and engagement” (Antonovsky, 
1987, p. 19). This definition reflects the three dimensions of the SoC, comprehensibility, 
manageability and meaningfulness and highlights the interaction between the individual and the 
environment. Antonovsky theorized that SoC develops over time in childhood and adolescence 
as the individual uses general resistance resources - for example knowledge, money or social 
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support - to deal with demands. He considered three aspects to be particularly relevant in this 
context: consistency, load balance and participation in shaping outcomes. The fourth aspect – 
emotional closeness – was later added by Sagy and Antonosvky (2000). Interventions focused on 
strengthening these aspects have shown an increase in SoC (Kahonen et al., 2012). Antonovsky 
originally expected SoC to stabilize in early adulthood, but later proposed that SoC can be 
further influenced by life experiences, including the working environment (Antonovsky, 1979). 
These assumptions have also found empirical support. Besides childhood living conditions, 
relationship with partner, social support and quality of work are also associated with stronger 
SoC (Volanen et al., 2004), whereas a decrease in health status and social support have been 
found to contribute to lower SoC (Nilsson et al., 2003).  
 
The relationship between sense of coherence and health 
Strong SoC has been associated with a range of health-related outcomes. In a systematic 
review of 471 quantitative, qualitative, cross-sectional and longitudinal studies, Eriksson and 
Lindström (2006) found that SoC had a main, moderating and mediating effect on health. It was 
particularly related to perceived health and mental health and numerous studies found a negative 
relationship between SoC and depression. The associations with physical health were weaker and 
more varied, for example, a large prospective study found SoC to be related to lower incidences 
in coronary heart disease in white collar workers, while no such relationship was found among 
blue collar workers (Poppius et al., 1999). Similarly, Flensborg and colleagues’ (2005) review of 
50 scientific publications found that SoC was strongly related to psychological aspects, in 
particular stress and behavioral health aspects, while relationships between SoC and physical 
health were more modest. Surtees et al. (2003) on the other hand, in a prospective cohort study 
with more than twenty thousand participants, found 24% reduced all-cause mortality in persons 
with high SoC, even after controlling for confounders such as socio-economic status, body-mass 
index, smoking, blood pressure and cholesterol.  
 
Sense of coherence in the context of work 
Numerous studies have investigated SoC in the context of work. A study by Feldt (1997) 
with 989 technical designers found that those with higher SoC experienced fewer psychosomatic 
symptoms and less emotional exhaustion. Furthermore, strong SoC seemed to buffer against the 
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effects of adverse working conditions. Strong SoC has also been linked to lower rates of burnout 
(Kalimo et al., 2003) and higher levels of work engagement (Van der Colff and Rothmann, 2009; 
Vogt et. al., 2016). Other studies have examined SoC as a mediator in the relationship between 
organizational variables and health-related and motivational outcomes. SoC was found to 
mediate the relationship between psychosocial working environment and stress (Albertsen et al., 
2001) and between the experience of workplace violence and stress (Hogh and Mikkelsen, 
2005).  
Job resources are acknowledged to be an important contributor to health, both according 
to the salutogenic model and the job demands resources (JD-R) Model (Demerouti et al., 2001). 
The JD-R model defines job resources as “those physical, psychological, social, or 
organizational aspects of the job that may do any of the following: (a) be functional in achieving 
work goals; (b) reduce job demands and the associated physical and psychological costs; (c) 
stimulate growth and development.” (Demerouti et al., 2001, p. 501). The motivational process 
of the JD-R model links the presence of such job resources to increased work motivation and 
performance (Bakker et al., 2007). In the salutogenic model, job resources can be viewed as part 
of the generalized resistance resources and Jenny et al. (2017) propose that job resources 
contribute to the development of SoC through coherent work experiences. The salutogenic model 
also points to reciprocal processes, suggesting that strong SoC, including the good health 
associated with it, allows the individual to maintain and enhance future resources. This thinking 
is in line with the broaden-and-build theory by Fredrickson (2001), which states that positive 
emotional states broaden an individual’s behavioral repertoire which over time allows them to 
build more personal resources. This way SoC, as a positive emotional state, may support the 
accrual of more job resources over time. Likewise, the conservation of resource theory (Hobfoll, 
1989) suggests that individuals with higher resources are set up for further resource gain. The 
longitudinal study by Vogt et al. (2016) found reciprocal relationships between job resources and 
SoC which lends support to these assumptions.  
 
Work-related sense of coherence 
Findings that coherent life experiences in different settings can affect SoC (Carmel and 
Bernstein, 1990; Feldt et al., 2000), have stimulated the research into setting-specific SoCs (for 
example Antonovsky and Sourani, 1988; Artinian, 1997; Gräser, 2003). In 2007, Bauer and 
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Jenny proposed the work-related sense of coherence, Work-SoC. In parallel with Antonovsky’s 
original definition, they defined it as the perceived comprehensibility, manageability and 
meaningfulness of an individual’s current work situation. Bauer and Jenny (2007) propose that 
Work-SoC is closer in time and concept to the working situation than general SoC and also better 
suited to, for example, tracking the effects of organizational interventions. Studies have found 
that Work-SoC is positively correlated with job resources and negatively with job demands 
(Vogt et al., 2013). Work-SoC was also found to be positively associated with work engagement, 
affective commitment and enthusiasm at work, while it was negatively associated with sleep 
problems, exhaustion and psychosomatic complaints (Bauer et al., 2015). Work-SoC also 
predicted work engagement in a longitudinal study at 1-year intervals (Grødal et al., 2019). For 
the purposes of this study, we operationalize coherent work experiences as Work-SoC. 
 
Research Questions and Hypotheses 
 
The aim of this study is to explore whether job resources contribute to the development 
of SoC. We are particularly interested in understanding whether the relationship between these 
two variables is reciprocal and whether an effect of job resources onto SoC occurs through 
Work-SoC. Our first research question concerns the effects of job resources on SoC through 
Work-SoC. Both Work-SoC and SoC have been identified as mediators in the relationship 
between job resources and work engagement (Vogt et al., 2013, 2016), indicating that job 
resources contribute to the development of both Work-SoC and SoC. Van der Westhuizen’s 
(2018) finding that Work-SoC explained incremental variance over and above SoC in the 
relationship between job demands and adverse health outcomes supports Bauer and Jenny’s 
(2007) conceptualization of Work-SoC as a construct that is more directly affected by working 
conditions than SoC. We can assume a comparable mechanism to be at play for job resources, 
expecting that job resources contribute to the development of SoC and Work-SoC and that the 
effect on the latter would be more pronounced.  
This influence of job resources may unfold via two different processes: On the one hand, 
they may directly support growth and development which is associated with stronger SoC. On 
the other hand, job resources like autonomy at work or peer support may yield an indirect effect 
by being instrumental in dealing with workplace challenges and contributing to their successful 
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resolution. This then affects the perceived comprehensibility, manageability and meaningfulness 
of one’s working situation - the Work-SoC - which, in conjunction with experiences in other life 
domains, forms a person’s overall SoC (Jenny et al., 2017). Similar mechanisms have been 
described by Super et al. (2015). The longitudinal relationship between Work-SoC and SoC 
remains to be examined. Based on the previous empirical findings, the conceptualization of 
Work-SoC (Bauer and Jenny, 2007) and the theoretical assumptions of the salutogenic model 
(Jenny et al., 2017), we expect that:  
 
Hypothesis 1a: Job resources at T1 have a positive, cross-lagged effect on Work-SoC at 
T2 and, similarly, from T2 to T3 
Hypothesis 1b: Work-SoC at T1 has a positive, cross-lagged effect on SoC at T2 and, 
similarly, from T2 to T3 
Hypothesis 1c: Job Resources at T1 have an indirect effect on SoC at T3 via Work-SoC 
at T2 
 
Our second research question addresses the reversal relationships between the three study 
variables. The salutogenic model and findings related to gain spirals point towards reciprocal 
processes and suggest that a stronger SoC may contribute to higher levels of job resources 
through the actual possession of more resources and also the increased perception as well as the 
inclination to put them to good use (Eriksson and Lindstrom, 2006). Applied to the work context, 
this could mean that people who experience their work as more comprehensible, manageable and 
meaningful may be better able to understand the workplace stressors and to identify resources 
that allow them to deal with them. Initial empirical support relating to our study variables found 
that SoC predicted job resources in a longitudinal analysis (Vogt et al., 2016). Thus, we expect 
that: 
 
Hypothesis 2a: SoC at T1 has a positive, cross-lagged effect on Work-SoC at T2 and, 
similarly, from T2 to T3 
Hypothesis 2b: Work-SoC at T1 has a positive, cross-lagged effect on job resources at T2 
and, similarly, from T2 to T3 
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Participants and Procedure 
 
We conducted a three-wave study with three-month intervals. No ethical review was 
necessary under federal, regional, university or departmental rules. The study was conducted 
under strict observation of ethical and professional guidelines. Participants in Germany, Austria, 
Switzerland working in a wide range of occupations were recruited through an online panel 
service. Inclusion criteria were being between 18 and 65 years of age, holding an employed job 
and working at least 20 hours per week. While the use of online panel services remains 
controversial, a recent meta-analysis compared the patterns between variables in online panel 
samples and traditional samples and found them to be comparable (Walter et al., 2019).  
To best assess the longitudinal relationship between variables, we included only 
respondents who participated in all three waves of data collection. 1852 respondents completed 
the questionnaire at the first administration (T1), 1229 of whom also completed the questionnaire 
at the second wave (T2) of data collection (66%). Of these, 995 persons (81%) responded also at 
the third wave (T3). We excluded 54 participants from our analyses due to unengaged responses 
and our final sample comprised of 941 respondents. Our sample was the same as used by Vogt et 
al. (2016), albeit analyzing a different set of variables and using slightly different inclusion and 
exclusion criteria.  
53.2% of the participants lived in Germany, 32.4% in Austria and 14% in Switzerland. 
The mean age was 41.147 (SD = 9.097) and 62.2 percent of our participants were male. 39.1% 
replied that they had completed a vocational training and 34.2% held a degree from an institute 
of higher education. The largest employment sector among participants was public services and 
administration (11.9%), followed by health and social services (10.5%). 8.2 percent worked in 
trade, 8.2 percent in information and communication and 8.1 percent in manufacturing. Various 
other industries were represented to smaller degrees. 26 percent of participants reported having 
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leadership responsibilities and 5 percent worked in an executive role, while 69 percent did not 
have any leadership responsibilities.   
Regression analysis to determine selective dropout (Goodman and Blum, 1996) found 
that neither job resources (β = -.049; SE = .082; p = .550), Work-SoC (β = .010; SE = .047; p = 
.825) nor SoC (β = -.007; SE = .042; p = .863) at T1 significantly predicted study participation at 
T3. However, those who completed all three waves tended to be older (41.147 years versus 
38.144 years; t(1692.954059) = -6.589845, p < .001) and were more likely to be male (62.2% vs. 




All measures validated in languages other than German were translated into German and 
checked for accuracy, using the back-translation procedure. Since the internal reliability was 
similar across the three measurement points for all variables, we report only Cronbach’s alphas 
for T1 below.  
 
Job Resources 
We assessed four job resources using scales developed by the United Kingdom Health 
and Safety Executive (Cousins et al., 2004): control (six items such as “I have a say in my own 
work speed”, α T1 = .816), role (five items such as “I am clear about the goals and objectives for 
my department”, α T1 = .848), support from colleagues (four items such as “If the work gets 
difficult, my colleagues will help me“, α T1 = .836), and support from supervisor (five items 
such as “I am given supportive feedback on the work I do”, α T1 = .917). The fifth resource, 
variety and possibilities for development was assessed using six items from two scales of the 
Salutogenic Subjective Work Analysis Questionnaire (Richter et al., 2006; Udris and Rimann, 
1999). Items include “There is something different to do almost every day” or “New things can 
always be learned in this work”. One of the original items was rephrased in order to better 
capture the underlying concept of job resources, “With this work, I lose many abilities that I had 
before” was changed to “With this work, I can develop my abilities.” We performed an 
exploratory factor analysis with Eigenvalues >1 and found that all six items at T1 loaded onto a 
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single factor which explained 64.46% of the variance. Cronbach’s α at T1 was .887. All job 
resources were rated by the participants on five-point scales.  
 
Work-SoC 
Work-SoC was assessed using the Work-SoC Scale (Vogt et al., 2013; Bauer et al., 
2015). Participants answered nine items regarding their current and general work situation on a 
seven-point scale with pairs of adjectives. Four items measured the subdimension of 
comprehensibility (e.g. predictable-unpredictable). The subdimension of manageability was 
assessed with two items (e.g. controllable-uncontrollable, both reverse-scored) and the 
subdimension of meaningfulness with three items (e.g. unrewarding-rewarding). Cronbach’s α 
for participants at T1 was .884. 
 
SoC 
SoC was assessed with the SOC-L9 scale (Schumacher et al., 2000). Participants 
responded to the items on a seven-point scale and Cronbach’s alpha for participants at T1 was 
.901. While the SOC-L9 was developed as a one-dimensional scale, it contains items reflecting 
the three theoretical components of sense of coherence, comprehensibility (e.g. “Do you have the 
feeling that you are in an unfamiliar situation and don’t know what to do?” with response options 
ranging from very often to very seldom or never), manageability (e.g. “When you think of 
difficulties you are likely to face in important aspects of your life, do you have the feeling that . . 
.” with response options ranging from You will always succeed in overcoming the difficulties to 
You won’t succeed in overcoming the difficulties), and meaningfulness (e.g. “Doing the things 
you do every day is . . .”; responses range from A source of deep pleasure and satisfaction to A 
source of pain and boredom). A confirmatory factor analysis of SoC at T1 with these three sub-




We performed structural equation modeling (SEM) of our three study variables in AMOS 
version 22 (Arbuckle, 2013) with the maximum likelihood estimation procedure. We built the 
models using latent variables, indicated by the mean scores of their respective subscales. The use 
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of such parcels supports a better representation of the true score by cancelling out random errors 
and item-specific components. A potential downside of parceling relates to multidimensionality 
and model misspecification (Matsunaga, 2008). However, this risk should be mitigated by using 
unidimensional scales as parcels, as was done in our analysis. To evaluate model fit, we used the 
RMSEA as an absolute indicator of goodness of fit as well as the CFI and NFI as relative fit 
indicators with the conventional cut-off values (i.e. RMSEA < .08; CFI < .95; NFI < .95; TLI < 
.95; Schermelleh-Engel et al., 2003). Differences in model fit were assessed based on the chi-
square difference test for nested models and the AIC. Indirect effects were assessed using 




Table 1 illustrates the descriptive statistics and correlations of our study variables. Test-
retest correlations ranged from .713 to .842, indicating high stability of all three constructs. 
Correlations between variables were all in the expected direction and ranged from .438 for the 
relationship between job resources at T1 and SoC at T3 to .622 for the relationship between job 
resources at T2 and Work-SoC at T2. 
 
Table 1: Means, standard deviations and correlations between study variables for the three 
measurement points T1, T2 and T3 
 
 M SD 1. 2. 3. 4. 5. 6. 7. 8. 9. 
1. JR T1 3.648 0.582 1 .812 .759 .598 .556 .463 .493 .461 .438 
2. JR T2 3.583 0.602 .812 1 .802 .538 .622 .519 .446 .474 .448 
3. JR T3 3.575 0.585 .759 .802 1 .541 .553 .620 .471 .483 .511 
4. Work-SoC T1 4.990 1.006 .598 .538 .541 1 .766 .713 .526 .494 .483 
5. Work-SoC T2 4.905 1.035 .556 .622 .553 .766 1 .735 .462 .525 .478 
6. Work-SoC T3 4.887 1.026 .463 .519 .620 .713 .735 1 .469 .506 .542 
7. SOC T1 5.048 1.137 .493 .446 .471 .526 .462 .469 1 .818 .806 
8. SOC T2 5.031 1.157 .461 .474 .483 .494 .525 .506 .818 1 .842 
9. SOC T3 5.044 1.167 .438 .448 .511 .483 .478 .542 .806 .842 1 
 
Notes: All correlations were statistically significant at p < .01 
JR = Job resources, Work-SoC = Work-related sense of coherence, SoC = Sense of coherence  
 
 
Measurement Invariance  
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We established configural and metric invariance before comparing models specifying 
different structural relationships between the three variables (Newsom, 2015). We explored the 
fit of the measurement model 0a by performing a longitudinal confirmatory factor analysis. This 
model 0a showed good model fit and did not significantly differ from model 0b which specified 




We proceeded by comparing four different structural models, which are illustrated in 
Figure 1. The stability model 1 represents the most basic longitudinal model, specifying only 
autoregressive paths for each latent variable over time. The causal model 2 added to the 
autoregressive paths the cross-lagged paths from job resources to Work-SoC and from Work-
SoC to SoC. The reversal model 3 included the autoregressive paths as well as cross-lagged 
paths from SoC to Work-SoC and from Work-SoC to job resources. The reciprocal model 4 
specified autoregressive paths as well as paths leading from job resources to Work-SoC, from 
Work-SoC to SoC, from SoC to Work-SoC and from Work-SoC to job resources. In all models, 
the exogenous variables were allowed to covary at T1 and the residuals of the endogenous 
variables were allowed to covary at T2 and at T3, respectively. Errors of the same indicators 
were also allowed to covary over time.  
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Since time lags between measurements were equal in length, it can be assumed that the 
regression paths are equal between time lags (Finkel, 1995). We tested for time invariance 
whenever adding additional paths to our model. In all cases, the fit of the models b with imposed 
equality constraints did not differ significantly from models a without those, indicating that the 
regression paths for the time lags were time invariant. Table 2 illustrates the results of time 
invariance testing and nested model comparison. 
 
















1a		(stability)	 	 c2(463)	=	1644.199***,	CFI	=	 	 	
































	 	 1b	vs.	4b	 Dc2(4)=39.991,	p	<	.001	
	 	 2b	vs.	4b	 Dc2(2)	=	23.467,	p	<	.0001											
	 	 3b	vs.	4b	 Dc2(2)	=	11.23,	p	=	.004	
*** p < .001 
Note: *Superior models are printed in bold 
 
Model 4b was found to be superior to the other models and showed good model fit, 
indicating that the assumption of reciprocal relationships between the study variables and an 
interceding role of Work-SoC was best aligned with our data. Figure 2 illustrates these 
relationships. As can be seen, all causal and reversal relationships were significant, thus 
confirming hypotheses 1a, 1b, 2a, and 2b.  
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We further examined an indirect effect through Work-SoC with bootstrapping procedures 
using 5000 bootstrap samples and bias-corrected confidence intervals of .90. In line with our 
hypothesis 1c, the effect of job resources at T1 onto SoC at T3 through Work-SoC at T2 was 
found to be significant (β = .006, SE = .008, CI = .001-.027), as was the indirect effect of SoC at 
T1 onto job resources at T3 through Work-SoC at T2 (β = .013, SE = .021, CI = .001-.062), 
confirming hypothesis 2c. In both cases, however, the indirect effects were only very marginally 




This study explored the longitudinal relationship between job resources, Work-SoC and 
SoC. All components of our first hypothesis were confirmed. Job resources had a cross-lagged 
effect on Work-SoC (hypothesis 1a) and Work-SoC had a cross-lagged effect on SoC 
(hypothesis 1b). Hypothesis 1c, which specified that job resources have an indirect effect on SoC 
through Work-SoC, was marginally significant. We found a comparable pattern regarding our 
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second hypothesis, with the anticipated cross-lagged effects of SoC on Work-SoC (hypothesis 
2a) and of Work-SoC on job resources (hypothesis 2b). The indirect effect of SoC on job 
resources through Work-SoC was again marginally significant (hypothesis 2c). Our findings 
illustrate complex and multidirectional relationships between the study variables which can be 
grouped into four themes: 
 
Relationships between Job Resources and Work-SoC 
The cross-lagged effect of job resources on Work-SoC found in our study extends the 
findings by Vogt et al. (2013), who reported substantial correlations between these two variables 
across measurement points and illustrates that job resources and Work-SoC are in fact causally 
related. Even more pronounced was the effect that Work-SoC had on job resources, which 
indicates that job resources are not merely passively experienced by working individuals, but 
rather actively co-created via a strong Work-SoC. This may occur through two processes. A 
stronger Work-SoC may support individuals in actively creating new job resources and it may 
also lead them to evaluate their existing resources differently, both of which could set in motion 
an upward spiral. This dual effect of Work-SoC on of job resources may account for the greater 
magnitude of the effect in this direction. Another possible explanation for the less pronounced 
effect of job resources on Work-SoC lies in that job resources only capture part of the relevant 
workplace attitudes and we can assume that the inclusion of both job resources and demands, 
which have been found to fluctuate more strongly (Brauchli et al., 2013), would lead to a 
stronger effect working conditions on Work-SoC.  
 
Relationships between Work-SoC and SoC 
We found significant but weak cross-lagged relationships between Work-SoC and SoC. 
One reason for the weak effect of Work-SoC on SoC could lie in the very high degree of stability 
of SoC we saw in our study, diminishing the influence any other variable was able to exert on it, 
and the relatively short time lag between our waves of data collection could have amplified this 
issue. Previous studies have shown that test-retest correlations for SoC decrease with longer time 
intervals from approximately .9 after one week (Frenz et al., 1993) to .70 after six to twelve 
months (Feldt et al., 2000; Schnyder et al., 2000) and .67 after three years (Feldt et al., 2004). 
Additionally, SoC, as a setting-unspecific construct, can also be expected to be influenced by 
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experiences in many other life domains. While Antonovsky did allude to the potential of work 
influencing SoC, many other life areas contribute to SoC as well, such as family relationships, 
connection to community, quality of living situation, health or personality (Idan et al., 2017). 
Combined, these factors may have made an effect of work attributes on SoC over a 3-months 
interval difficult to detect.  
 
Indirect effects through Work-SoC 
Our study found an indirect effect of job resources on SoC and of SoC on job resources 
through Work-SoC, although both the causal and reversal paths were only marginally significant. 
We attribute this finding primarily to the high stability of the involved constructs. A high stable 
component of job resources had previously been demonstrated by Brauchli et al. (2013), who 
assessed it at 48 to 69 percent at 1-year intervals. Other studies have found conflicting evidence 
regarding the longitudinal relationships between job resources and SoC. Togari and Yamazaki 
(2012) found that work environment significantly predicted SoC one year later, but that no 
bidirectional relationship existed. Feldt et al. (2004), on the other hand, found no effect of work 
characteristics on SoC, but found that SoC predicted organizational climate at three-year follow-
up, but not organizational control. The small yet marginally significant effects of job resources 
on SoC through Work-SoC and vice versa suggest that Work-SoC does play some role in the 
relationship between job resources and SoC. However, as SoC is influenced by many different 
life domains beyond the immediate work setting, evidently its interplay with job resources and 
Work-SoC is limited. 
 
Work-SoC as an interactional construct  
Lastly, our findings shine further light on the construct of Work-SoC itself. Bauer and 
Jenny (2007) have presented Work-SoC as an interactional construct, influenced by aspects of 
the current working situation on the one hand and by attributes of the individual on the other. 
The influence of the working situation had already been confirmed by Vogt et al. (2013) with 
cross-sectional data. Our study was the first to analyze both sets of variables with longitudinal 
data. The effect of job resources onto Work-SoC was, however, more pronounced than the effect 
of SoC and suggests that the Work-SoC scale could be potentially serve as an indicator of 
employees’ perception of the resourcefulness of their working situation. Further support for this 
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proposition comes from Westhuizen’s (2018) finding that Work-SoC explains incremental 
variance above and beyond SoC in work wellness.  
 
Strengths and Limitations 
 
Our study was the first to analyze the three variables job resources, Work-SoC and SoC 
with longitudinal data. The broad sample comprising working adults from three different 
European countries, of a wide age range and working in numerous industries with and without 
leadership responsibilities, contribute to the generalizability of our findings. There are, however, 
some limitations to be considered. All variables in our study were assessed using self-reported 
data, which carries the risk of common method variance. Still, no other means of data collection 
appear suitable to capture Work-SoC and SoC, both of which revolve around the concept of 
“sense”, which, by its very nature, is highly subjective. Job resources could, to some extent, 
benefit from the use of more objective measurement tools, however, not merely the quantifiable 
extent of job resources should be relevant, but also their perception by the individual. This also 
varies depending on the situation and previous studies have shown that the salience of job 
resources increases in the presence of high job demands (Bakker et al., 2003).  
Our drop-out analysis found that male and older participants were more likely to 
participate in all three waves of data collection. While we do not have a satisfactory explanation 
for this occurrence, this may have affected our findings in two ways. Older participants may 
have a more stable SoC, which could have led to a slight underestimation of the effects of job 
resources and Work-SoC on SoC. At the same time, a slight overestimation may have occurred 
as women’s SoC may be slightly less affected by work-related aspects such as job resources and 
Work-SoC if they also carry more child-rearing and home-making responsibilities than men. 
However, these ideas are purely speculative and would require further examination.  
The data collection was spaced three months apart. This may not have constituted the 
most appropriate time frame to capture the variability of our study variables. Future research 
should examine the appropriate time frame to capture changes in SoC. In particular, it will be 
important to examine if, and over what timeframe, other setting-specific SoC constructs 
contribute to the development of general SoC and how SoC is affected by more substantial 
changes in work aspects, for example lay-offs or job changes.  





In summary, our findings illustrate that job resources contribute to the strengthening of 
the setting-specific Work-SoC. Its strengthening seems to initiate a gain cycle of improved job 
resources, which in turn again contribute to a higher Work-SoC. While the mutual relationships 
between job resources and Work-SoC were pronounced, those between Work-SoC and SoC were 
not. The nonetheless significant effects of Work-SoC onto SoC suggest that strengthening 
setting-specific SoC might, over time, still contribute to strengthening general SoC.  
Our findings provide organizations with the option of a dual approach. First, the effect of 
job resources on Work-SoC suggests that providing employees with more resources like support, 
role clarity or autonomy can be considered instrumental in helping them experience work as 
more comprehensible, manageable and meaningful. The increased job resources also provide the 
added benefit of buffering against the potential adverse effects of workplace demands, as posited 
by the JD-R model (Demerouti et al., 2001). Secondly, they can promote Work-SoC by directly 
helping employees experience their work as comprehensible, manageable and meaningful, for 
example through clearer communication. In both instances, the use of Work-SoC as an indicator 
that is more sensitive to change in the work context is useful for future research and practice.  
                                            
REFERENCES 
 
Albertsen, K., Nielsen, M.L. and Borg, V. (2001) The Danish psychosocial work environment 
and symptoms of stress: The main, mediating and moderating role of sense of 
coherence. Work & Stress, 15(3), 241-253. 
 
Antonovsky, A. (1979) Health, stress, and coping: New perspectives on mental and physical 
well-being. San Francisco: Jossey-Bass.  
 
Antonovsky, A. (1987) Unraveling the mystery of health: How people manage stress and stay 
well. San Francisco: Jossey-Bass.  
 
postprint; accepted for publication by Health Promotion International; doi: 10.1093/heapro/daz112 
 
Antonovsky, A. (1996) The salutogenic model as a theory to guide health promotion. Health 
Promotion International, 11(1), 11-18.  
 
Antonovsky, A. and Sourani, T. (1988) Family sense of coherence and family adaptation. 
Journal of Marriage and the Family, 50, 79-92.  
 
Artinian, B.M. (1997) Situational sense of coherence: Development and measurement of the 
construct. In B.M. Artinian and M.M. Conger (Eds.), The Intersystem Model: Integrating 
Theory and Practice (pp. 18-30). Thousand Oaks: Sage.  
 
Bakker, A. B. and Demerouti, E. (2007) The job demands-resources model: State of the art. 
Journal of Managerial Psychology, 22(3), 309-328. 
 
Bakker, A.B., Demerouti, E., Taris, T., Schaufeli, W.B. and Schreurs, P. (2003) A multi-group 
analysis of the Job Demands-Resources model in four home care organizations. 
International Journal of Stress Management, 10, 16-38. 
 
Bauer, G.F. and Jenny, G.J. (2007) Development, implementation and dissemination of 
occupational health management (OHM): Putting salutogenesis into practice. In S. 
McIntyre and J. Houdmont (Eds.), Occupational Health Psychology: European 
Perspectives on Research, Education and Practice (pp. 219-250). Castelo da Maia: 
ISMAI.  
 
Bauer, G.F., Vogt, K., Inauen, A. and Jenny, G.J. (2015) Work-SoC–Entwicklung und 
Validierung einer Skala zur Erfassung des arbeitsbezogenen Kohärenzgefühls [Work-
SoC–Development and evaluation of a scale to capture work-related sense of coherence]. 
Zeitschrift für Gesundheitpsychologie, 23(1), 20-30.  
 
Brauchli, R., Schaufeli, W.B., Jenny, G.J., Füllemann, D. and Bauer, G.F. (2013) Disentangling 
stability and change in job resources, job demands, and employee well-being - A three-
postprint; accepted for publication by Health Promotion International; doi: 10.1093/heapro/daz112 
 
wave study on the Job-Demands Resources model. Journal of Vocational Behavior, 
83(2), 117-129. 
 
Carmel, S. and Bernstein, J. (1990) Trait anxiety, sense of coherence and medical school 
stressors: Observations at three stages. Anxiety research, 3(1), 51-60. 
 
Cousins, R., Mackay, C.J., Clarke, S.D., Kelly, C., Kelly, P.J. and McCaig, R.H. (2004) 
‘Management standards’ work-related stress in the UK: Practical development. Work & 
Stress, 18(2), 113-136. 
 
Demerouti, E., Bakker, A.B., Nachreiner, F. and Schaufeli, W.B. (2001) The job demands-
resources model of burnout. Journal of Applied Psychology, 86(3), 499-512.  
 
Eriksson, M. and Lindström, B. (2006) Antonovsky’s sense of coherence scale and the relation 
with health: A systematic review. Journal of Epidemiology & Community Health, 60(5), 
376-381. 
 
Eriksson, M. and Lindström, B. (2008) A salutogenic interpretation of the Ottawa 
Charter. Health Promotion International, 23(2), 190-199. 
 
Feldt, T. (1997) The role of sense of coherence in well-being at work: Analyses of main and 
moderator effects. Work & Stress, 11(2), 134-147.  
 
Feldt, T., Kinnunen, U. and Mauno, S. (2000) A mediational model of sense of coherence in the 
work context: a one-year follow-up study. Journal of Organizational Behavior, 21(4), 
461-476. 
 
Feldt, T., Kivimäki, M., Rantala, A. and Tolvanen, A. (2004) Sense of coherence and work 
characteristics: A crosslagged structural equation model among managers. Journal of 
Occupational and Organizational Psychology, 77(3), 323-342. 
 
postprint; accepted for publication by Health Promotion International; doi: 10.1093/heapro/daz112 
 
Finkel, S.E. (1995) Causal analysis with panel data. Thousand Oaks: Sage.  
 
Flensborg-Madsen, T., Ventegodt, S. and Merrick, J. (2005) Sense of coherence and physical 
health: A review of previous findings. The Scientific World Journal, 5, 665-673. 
 
Fredrickson, B.L. (2001) The role of positive emotions in positive psychology: The broaden-and-
build theory of positive emotions. American Psychologist, 56(3), 218-226. 
 
Frenz, A.W., Carey, M.P. and Jorgensen, R.S. (1993) Psychometric evaluation of Antonovsky's 
Sense of Coherence Scale. Psychological Assessment, 5(2), 145-153. 
 
Goodman, J.S. and Blum, T.C. (1996) Assessing the non-random sampling effects of subject 
attrition in longitudinal research. Journal of Management, 22(4), 627-652. 
 
Gräser, S. (2003) Hochschule und Gesundheit: Salutogenese am Arbeitsplatz Universität 
[Universities and Health: Salutogenesis in Universities as a Workplace]. Lengerich: 
Pabst.  
 
Grødal, K., Innstrand, S. T., Haugan, G., & André, B. (2019). Work-related Sense of Coherence 
and Longitudinal Relationships with Work Engagement and Job Satisfaction. 
Scandinavian Journal of Work and Organizational Psychology, 4(1). 
 
Hayes, A.F. (2009) Beyond Baron and Kenny: Statistical mediation analysis in the new 
millennium. Communication Monographs, 76(4), 408-420. 
 
Hobfoll, S. E. (1989) Conservation of resources: A new attempt at conceptualizing stress. 
American Psychologist, 44(3), 513-524. 
 
Hogh, A. and Mikkelsen, E.G. (2005) Is sense of coherence a mediator or moderator of 
relationships between violence at work and stress reactions? Scandinavian Journal of 
Psychology, 46(5), 429-437.  
postprint; accepted for publication by Health Promotion International; doi: 10.1093/heapro/daz112 
 
 
Idan, O., Eriksson, M. and Al-Yagon, M. (2017) The Salutogenic Model: The Role of 
Generalized Resistance Resources. In M.B. Mittelmark, S. Sagy, M. Eriksson, G.F. 
Bauer, J.M. Pelikan, B. Lindstrȍm, and G.A. Espnes (Eds.). The Handbook of 
Salutogenesis (pp. 197-210). Cham: Springer.  
 
Jenny, G.J., Bauer, G.F., Vinje, H.F., Vogt, K. and Torp, S. (2017) The application of 
salutogenesis to work. In M.B. Mittelmark, S. Sagy, M. Eriksson, G.F. Bauer, J.M. 
Pelikan, B. Lindstrȍm, and G.A. Espnes (Eds.). The Handbook of Salutogenesis (pp. 197-
210). Cham: Springer.  
 
Kahonen, K., Naatanen, P., Tolvanen, A. and Salmela-Aro, K. (2012) Development of sense of 
coherence during two group interventions. Scandinavian Journal of Psychology, 53, 523-
527. 
 
Kalimo, R., Pahkin, K. Mutanen, P. and Toppinen-Tanner, S. (2003) Staying well or burning out 
at work: Work characteristics and personal resources as long-term predictors. Work & 
Stress, 17(2), 109-122.  
 
Matsunaga, M. (2008) Item parceling in structural equation modeling: A primer. Communication 
Methods and Measures, 2(4), 260-293. 
 
Mittelmark, M.B., Sagy, S., Eriksson, M., Bauer, G.F., Pelikan, J.M., Lindström, B. and Espnes, 
G.A. (eds) (2017) The Handbook of Salutogenesis. Cham: Springer. 
 
Newsom, J.T. (2015) Longitudinal structural equation modeling: A comprehensive introduction. 
New York: Routledge. 
 
Nilsson, B., Holmgren, L., Stegmayr, B. and Westman, G. (2003) Sense of coherence—Stability 
over time and relation to health, disease, and psychosocial changes in a general 
population. Scandinavian Journal of Public Health, 31, 297–304. 
postprint; accepted for publication by Health Promotion International; doi: 10.1093/heapro/daz112 
 
 
Poppius, E., Tenkanen, L., Kalimo, R. and Heinsalmi, P. (1999) The sense of coherence, 
occupation and the risk of coronary heart disease in the Helsinki Heart Study. Social 
Science & Medicine, 49(1), 109-120. 
 
Richter, P., Nebel, C. and Wolf, S. (2006) Ressourcen in der Arbeitswelt: Replikationsstudie zur 
Struktur und zur Risikoprädiktion des SALSA-Verfahrens [Resources in the working 
environment: A replication study on the structure and risk prediction of the SALSA 
procedure]. Wirtschaftspsychologie, 2, 14-21.  
 
Sagy, S. and Antonovsky, H. (2000) The development of the sense of coherence: A retrospective 
study of early life experiences in the family. International Journal of Aging and Human 
Development, 51, 155-166. 
 
Schermelleh-Engel, K., Moosbrugger, H., and Möller, H. (2003) Evaluating the fit of structural 
equation models: Test of significance and descriptive goodness-of-fit measures. Methods 
of Psychological Research, 8, 23–74. 
 
Schnyder, U., Buchi, S., Sensky, T., and Klaghofer, R. (2000) Antonovsky’s sense of coherence: 
Trait or state? Psychotherapy and Psychosomatics, 69, 296–302. 
 
Schumacher, J., Wilz, G., Gunzelmann, T. and Brähler, E. (2000) Die sense of coherence scale 
von Antonovsky [The sense of coherence scale by Antonovsky]. PPmP-Psychotherapie· 
Psychosomatik· Medizinische Psychologie, 50(12), 472-482. 
 
Super, S., Wagemakers, M.A.E., Picavet, H.S.J., Verkooijen, K.T. and Koelen, M.A. (2015) 
Strengthening sense of coherence: Opportunities for theory building in health 
promotion. Health Promotion International, 31(4), 869-878. 
 
Surtees, P.G., Wainwright, N., Luben, R., Khaw, K.T. and Day, N. (2003) Sense of Coherence 
and mortality in men and women in the EPIC-Norfolk United Kingdom prospective 
postprint; accepted for publication by Health Promotion International; doi: 10.1093/heapro/daz112 
 
cohort study. American Journal of Epidemiology, 158(12), 1202-1209.  
 
Togari, T. and Yamazaki, Y. (2012) A causal relationship between sense of coherence and 
psycho-social work environment: From one-year follow-up data among Japanese young 
adult workers. Global Health Promotion, 19(1), 32-42. 
 
Udris, I. and Rimann, M. (1999) SAA und SALSA: Zwei Fragebögen zur subjektiven 
Arbeitsanalyse [SAA and SALSA: Two questionnaires for subjective for work analysis]. 
In H. Dunckel (Ed.), Handbuch psychologischer Arbeitsanalyseverfahren: Ein 
praxisorientierter Überblick [Handbook of psychological job analysis procedures: A 
practice-oriented overview] (pp. 397-419). Zürich: Vdf.  
 
Van der Colff, J.J. and Rothmann, S. (2009) Occupational stress, sense of coherence, coping, 
burnout and work engagement of registered nurses in South Africa. SA Journal of 
Industrial Psychology, 35(1), 1-10.  
 
Van der Westhuizen, S. C. (2018) Incremental validity of work-related sense of coherence in 
predicting work wellness. SA Journal of Industrial Psychology, 44(1), 1-7. 
 
Vogt, K., Hakanen, J.J., Jenny, G.J. and Bauer, G.F. (2016) Sense of coherence and the 
motivational process of the job-demands-resources model. Journal of Occupational 
Health Psychology, 21(2), 194-207. 
 
Vogt, K., Jenny, G.J. and Bauer, G.F. (2013) Comprehensibility, manageability and 
meaningfulness at work: Construct validity of a scale measuring work-related sense of 
coherence. SA Journal of Industrial Psychology, 39(1), 1-8. 
 
Volanen, S. M., Lahelma, E., Silventoinen, K. and Suominen, S. (2004) Factors contributing to 
sense of coherence among men and women. European Journal of Public Health, 14, 
322–330. 
 
postprint; accepted for publication by Health Promotion International; doi: 10.1093/heapro/daz112 
 
Walter, S. L., Seibert, S. E., Goering, D. and O’Boyle, E. H. (2019) A tale of two sample 
sources: Do results from online panel data and conventional data converge?. Journal of 
Business and Psychology, 34(4), 425-452. 
 
 
